REMARKS 

This Preliminary Amendment cancels, without prejudice, claims 1 to 12 
in the underlying PCT Application No. PCT/DE03/00527 and adds new claims 13 to 
28 The new claims, inter alia, conform the claims to United States Patent and 
Trademark Office rules and does not add any new matter to the applicat.on. 

in accordance with 37 C.F.R. § 1 -125(b), the Substitute Specificat.on 
(including the Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(H) and 1.125(c), a Marked-Up 
Version of the Substitute Specification comparing the Specification of record and the 
Substitute Specification also accompanies this Preliminary Amendment. Approval 
and entry of the Substitute Specification (including Abstract) are respectfully 
requested. 

The underlying PCT Application No. PCT/DE03/00527 includes an 
Internationa. Search Report, dated July 24, 2003, a copy of which is included. The 
Search Report includes a list of documents that were considered by the Exam.ner ,n 

the underlying PCT application. 

It is respectfully submitted that the subject matter of the present 
application is new, non-obvious and useful. Prompt consideration and allowance of 
the application are respectfully requested. 

Respectfully submitted, 
KENYON & KENYON 
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itelctLed Art 

OF THE TMVTCNTION 

The present invention relates to a method ana a device for 
detecting a malfunction of a brake system, in^rcuW «^ 
£ or detecting a malfunction of the wheel pressure 
o£ a brake system of a motor vehicle during actrvatxon of the 
brake system as a function of two operating modes^_J3>e 
^ 5SotjE3!saties also relates to a method and a devrce for 
operating a system, which controls and/or regulates the 
fictions of a motor vehicle as a function o f the detected 
malfunctio n, liavXiig Liu. f e at me, ui 

p&ryGROUNP TTjgnPMATION 

in active steering systems, known lur in* m r, m nr 

„o 38 26 9S2 *. the brake pressures are able to be detected 
ITthe separately controlled wheels of an axle and, sparrng a 
dead zone their difference n P may be utilized at low .to 
obtain an additional steering angle 6. This 

increases the driving stability during braking, rn particular 
on uneven roadways . 

gtatnmar? at the T n^ i iLion 
SUMMARY 

i^^onedr !Sk ^ sml . e mbodiment of the present rnventron 
de^ibe, seisins a method and a device for detecting a 
^function of a brake system of a motor vehicle A : least 

^function 4. ESS^e detected in a first manner when a first 
operating mode is present, and a malfunction xs ma^e 
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present . 

..en-re sensor suite uj- brake 
t^rr/etec^a in each operating — of 

— — t which controls 

is a method or a devrce for ope vehicle. For^ 

ina /or re.uia.ea the function^ o ^ 

Implemented at least as a functron ^ _ gtee 

J* system ~ ' t iU-e, that an additional 

sys tem it may be provxded for rf ^ operatl ng 

„ole be adjusted as a tun brake 
steering angle ee operating state o . 

st ate of the brake system^ £or 
system is characterized by the ^ 
derating the brake system such ^ & « 
individual wheel brakes or varr additlo „al steering 

may he provided, for e^- - ^ ^ 

the brake pressures a ^^_^ &m/rs!sems ir r -pc^r^ SS* 
active steering system a brak e-pressure 

' the possibility of utrlr, J ^ ^ „ ol 

1;: rrr^eies, - — - 

the steering angle o 

an uneven roadway, 
braking on an ui 

^^~r-*r-*rf-**rTS-^n?^ . brake system, 

* h ° r ^ We ^^TTdetec t ed malfunction of the 
*» » reSP ° nSe " in the wneel pressure sensor suite 
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on the operating state of the 
brake system, the depended on ^ ^ process , the 

brake system f ffitt « le - whe n a first 

junction is a^"*^^ lB present, and the 
operating — « > th ,J _ „ hen . se cond 

mai£unctio :o;: Ti p~««- 

operating mode 01 

If a malfunction of the brake ^^jT^- *- 

brake system, and this fault controlling 
^ ^ affect tne functron of tn ^ ^ 

and/or regulating tne di££ erential «« ■« 

in correotly determined angle . **s-^ve*r, - 

result in a faulty ^^"onalste * J^^^s^ 
^^^^^^ tne 

brake system on the reg 

» an ad^ge^ l^T^- - " 

mention, it xs «U» inte rventions .ay be 

configured *> such ^ ™ q£ the ve hicle driver, 

^lamented inde pende n ^ °f - ^ ^ deCec ted when no 

Th e existenoe of the frrst °P kes place dutl ng a 

uh eel-individual braking ^ 3econd operating mode 

5 braking operation. The braking inte rvention takes 

is detected when a wheel- .ndx-du ^ mQnitoring of the 

Place during a braking opera" ^^^^ 
brake system according to * lS ~^7 ivation of the brake 
Mfe2toaBt , the driver checks _. ndependent braking 

30 sy3tem whether an addition* , ^ ^ uithin . 

intervention is dif£ erentiation between two 

certain latency penod. The ^ ^ £unctlon of the 

existing operating modes thus takes P ntlon , the 

existence of a wheel - Indiana 1 bra ^ ^ ^ (ABS) 

^■F an intervention by an an 
35 query of an 
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being provided. ^^f^^^XTbraking 

! ^ ^L^ SS ^^■ " anti . lo ck braking system when 
intervention takes place m an ^ ^ q£ , lQok . up 

the wheel has a tendency to lock J coMtant or is 

tendency, the brake pressure s gener y ^ 

f21 ,it detection » may f 
r6dU !!!-J!lnler during braking with or without wheel- 
arfvanwgeoui, maimer during 
individual braking interventions. 

indention, it « saL_ * the brate system is 

the wheel brakes be «. modified ^ ^ ^ when 

activated and the vehicle has at repreee „t the brake 

b rake-pressure variables are detecte ^ ^ ^ as 

pressure at " ^£^^1- takes place and if a 
no wheel-individual concl usion of a wheel- 

iatency period has elapsed afte ^ variable 

individual braking intervention. wheel . bra ke 
r epresenting the difference of ^ detected on the 

pr essures is ascertained The ^ ^ di££e rential 

baSlS ° £ th6 ^!^t- - it ^ P—d 

threshoid - h iT Xin^ri^^ :r£o ™ ed - * *- otor 

here that the fault dete __ H _ be ing^_JtJL S 
vehicle having at least two ; arried out separately 

5 possible for the fault detection to 
at each wheel axle. 

- ^v^S-EESVidS4 that the 
It t^**™*"**^™*****™ r^T^es. This makes 
di££ erential threshold may vario^ ^ ^ ^ ^ 

" — ie ;; t::;:::^ king situation. 

the particular existing 

.„ a ^vbe^royidei that , once the 

It ^^^^^ d ^-^enT^lues are set for 
£ir3 t operating moae is^etec e ^ ^ ^ ^ q£ increa3e 
35 the differential thresnoi 
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h .„ h is averaged using all brake- 
o£ the brake pressure, which ^ ^ lncre „ e My be 

pressure variables of an axl _ ^ ^ .,. ££erentia l 

ascertained by estimat £ ^ being ae.er.inea as a 

quotient, the difrerentral guot brake -pressure 

function o£ the ^"^^"^s . To estate the rate 
variables detected at *««^ w differential 

o£ increase, a maximum v,1 ^°L^^ OIBr ™«»«r^^ 

calculation. 

offset-corrected brake -pressure 
It is possible to use the o fc being 

Variables as hrake-pressure ^^^.pressure signal of 
estimated from the low-pass 
each individual wheel brake. 

brake cylinder to 
Brake systems — »T W*. **» >J ^ Mith . vi ew to fault 
generate a brake ^"""J^^ ^e is present, it *. 

« £or the 

advatttageotts _^t injt functio n of J. 

differential threshold is set repreS enting the admission 

. an admission-pressure J^J^ f and 

pr essure in the ma.n ^ of the 

5 „ the rate of increase, ^v^^ 
differential quotient. 

_^^-in^xon-^^ =Q» faUlt 

er«^«r^^ performed as a 

detection during both operating . modes ^ ^ ^ ^ 

f .notion of the dynamic ^ J^r of the motor vehicle. 
wh eel brakes or the mam brake 

^^H^r It_mav_be provided that , 
*~-*~ t * e ^^ intervention, the fault 
11 wing a wheel_ind 
35 detection be- -V ' , . H^-Hrhe-**^ 

dttraLiuii.- 
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-sliour. 



25 



wi 



speci 



fiable_time 



duratioi 



detection. 



rr ma^be^t^east, 

>ended^iitbi^ 



For 



exaffiE 



wheel: 




method^ 



for 



exg 
deiectinc 



a ma_ 



^nJbgdiment. 
1 functioa. 



>fthe_ 



of_a 



brake_si^tem 



ofa 



jludef 



detectj 



motorLveiii , svstein^jjicajiii-^--- 

a_second_oEeES£iaa 



^^^^^^^^^^ 
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J^tien^_braiy^ 

of__the_ingtor 



rehi^ie-f 



indet 
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Lncludej 



detecting 
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duronc 



jvrakinc 



jer^ti°iLi 



and_detectinc 



iiidivi 
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« a fault - ' ^ rOUin9 and/ ° r 
and the forwarding ° ^ vehicl er, 

regulating system ° e Eor differentiating 

, M procedure £or active 
,...„ aOUMSaS" <*« » £ault aeteotron re 
Figure ■ "7 in which the 

aerating modes i „ t!!r ventionT* 
cbe two °P« a , braking mterv 

• ^-initiateu 
in a driver- mi 
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15 



20 



25 



flow charts S* tW ** T ; tvfQ operating 
3 "it of the malfunction m 

modes . 

^1--^^ £ot monitoring a 

^Iti.EBJESCEIE^ - arY embodiment for 

BSE^ ia - ii - an exemplary * a nals Pn o£ c 

— \;r"^ — - retrod to hioc, ». 

r^ru ^ - - tbe ^ ^ : 20) ^ 

th e pressure •«~ l '^ r , oniy P— ^ br aKes have 
reason^ ^"^al axle having two *e ^^essure 
(M , of an mdxvrd presents th ^^^^ th e 

inciuded in ^ £ ^ braKe , and Pn ^» eveI( 
si9 naX in *. £ront le(t „heel b ^ ^ 

^-^riV-U- - • Edition to the pressure 
this may easrlY axle . in d „ lt h 

additional wheel , bl oc* 1° rs pr ^ ^ m am 

signals of the wheel ^ ^ admisslon p 
pres sure signal P. 



30 



35 



)re=" — 

-ylinder. • fervent ions in fc 

• f iers of braking rnter 
more state identifiers in thlS con 

Furthermore, a rded to blocK ^ sy s 

f orm of fla9- ^ ' 3 to the o^*^* , cor res P onds to 
unset f-9 0 and set flat 1 ^ are 

wit hout braking - int ervention- 

th e occurrence of ^^B^cx^XC 
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ious possible braking 
the various v 

interventions, these acti vatron of systen 

is - - 1 ni, — - 

^^ention by a ^tervention by a ^ 
Fabs/ cne £ _ ^ y and the j- Moreover, CiU 

« ^J^^ W £la9 to determine 

vehicle control "-ff^^e tor block » 

, f (48) makes it P t re cent 

generator t > reapeot to the ^ 

time difference £ accomp Ushed in that ^ 
intervention. fcy ^ chan ge of 

measurement is uell as 

„ in values 20 through * 6 t (48) , 

. j o£ the read- n> va k generator 

„ith the aid of =onnec tion with « is 

5 time measurement « ystem o£ a ^tor 

. malfunction of- the d in Fxgur 

. ,. block 10 as ii he control" a 

detected m o ion (signal F) . ot or vehicle 

the detected malfuncti ^ operating , 

regulating ^ "^Jock SO. Block .0 may 
20 is modified in a £° a8 mentioned - ^ as 

generates ah addi-nal sy etem. 
introduction * ^ of the 

* £UnCt olary emhodiment of a 

illuSSttiM an exemplary ^ cle . 

25 Fi gure a *7 et ^on^Ta hrake ^em ^ spe cified 

" al£Un !!!^ 1^ ^ rat ° ^ The flow diagram 

The «ke«hed ^-^ tir e operation. . Qn o£ two 

cy cles throughout th 3ituati on m the ng 

__^a!4T illustrates dri ver- dependent d 

^^^operating modes m a dn 
30 diff« e nt oper 

intervention. epen dent braking 

„ the flags for a drive bra king 
For this purpose th ^ ^ ^ depe ^ 

. fervent ion F « lock braking sy __ or 

interne anti ■ L<JV - jtCS) Ftcs 

, nter vention such aS a ol system (TCS) 

35 interV . a traction cone qn oJ 

(ABB) " ' 55K5« SPBCIFXC* 
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general vehicle control - F. - ^ elapsed since the 

rtddition. ti- di ««t £ a ^iver-indepenoent braking 
m ost recent intern - > ^ ^ tep ^ S ^ 

Tn IeP -0 each individual ^^pecLied W «» r 
„ith the measuring range p ure sensor, 

compliance with t ^ ^ lM oc.^ ^ 

particular t^e is outs rde the ^ ^ 

I£ one of the P ^ . s detec ted. su m 

a fault (signal F/Frg o££set £rom the 

, ns the stored value or pressure offset. 

S " P .d as estimated value for the * ure 

cycle is used as o£ f set-correcte 

„ this pressure offset, 
Using this P ^ de termined. 

siqnalS Pcorr.n 

■ . ascertained whether a 
T the following step 120, it i ^ regul acing or 

W hlv available traction control sy o£ che 

P °;i: 0 lling ^ drive slip of a wheel. ^ sy3ten 

controlli g ued only if peri od t«« 

Pr ° 9ram n ot active (»^0) and a certain 1 control 
° ,TCS> ial-sTd slice the last activation of the 

has elapsed s step l2S _ the or program 

system (TCS) (s>t«s) • d in general. & 

o£ a vehicle controller F c » u no t active <F c -0> 

Is continued if a vehicle eontr^ ^ ^ la st 
25 certain latency pen* ^ (ftt>te) . 

intervention by a ^ ^ 

„ eo 13 0 checks the activation ^ ^ 

Th e following step vehlcle on the b 

system by the ^f^ndent braking ^^on- ^ 
30 flag F. for the braW ng driver- 

"Tcinl Ta eno Period t. has elapsed * nee ^ ^ 
a specific x b rake system oV . ima te the 

j ortivation or To estimate 

initiated activa - ortned in step 135- 

- ll^dulir ducted via a low pass 

MARKED-^ VBKSIO fication 
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or a braking 

oon as a driver-activated br^ng ^ a 

stopped as soon £i lterrng ^ 

inter vention taKes place eiapsed slnce ch e » 
specified latency t-e ^ ^ braking 

"*~T iraac-ainld absolute o£ an offset 

S " P "Ire olecxed wit* respect to an * . . £ aul t 

ValUe t id « * °« Set thie r « no fault has occurred . 

r^,— » -rrieeii- rr 

_ v alue -r^ero-value exception 

. ahP d braking ana nu x) are 

driVer "Tace Zero-value faults ^J^.sd pressures 
taking Pla ce - v, ao i u te amounts of the d braking 

■ —fa rorrreebold and ^ _ or 

have ta Ken place "^"J^ated and restarted 
det ected. the program 



20 



ro otor vehicle has b ^ since the . fc 

, <> «r if the eiaps=« latency P eiJ - 

FB or lt . nterven tion is belo* 1 ion by an 

activate, brak^ ,nte ^ ^ ^ 

" ^^-Y-~ - BS) " rrVa elapse* since the 

:::rr n ; a specific ^^x. - ~ 

more anti" 10 ^ „ . ^v-non is 

Xast intervention of an ^ detectron ^ 

b asis of this cbecK the t ^ „„, and »J ^ 

— i »« - d^eti-— 

operatrng -de _ ^ brake 

evenc that W occurs uich out * * and the 

braking rntervent bra king system . bra king 

t sgulation by the antr 1 ^ rf an antl -Xoc* 

55— -s- - 
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v, nand operating mode 
syst em ^ is exceeded on ^jT^ when the 

C-8) ~ «" ^Vrs nas not yet been exceeded. 
loc k braking tRBS> . o£ the 

detailed representation o£ the 

Figure 3 shows * dS " t (l70 o£ Figure 2, , ..... 

of operating mode I interventions 
£ -r:^ Thai no^neex-individua^-^^ by the 

i r independents of * ^^T^Tu^ 
ant i-lock braking system <**» ' being caused by the 

the situation with the fault dete= presEures aC 

f pressure differences or respo nding 
exceeding of press ^ A corr P 

the wheel brakes of a m additional axle 

program is ~r~-* iiMaafisd prog ram is 

tne motor for each axle, 

consecutively — mined 

- variable Ap co rr lS 
0 In £ir st step ,00, »™^ZT»Z assures 
£ rom the offset-corrected whee ^ ^ 

pressure differentia of t he b ^ brake 

Lakes of a wheel axle. In step d £rom the offset 

. of all wheel brakes N is de equ ationx 
pressures of var iables according 

25 oorrected brake-pressure 



l ^ 



of the averaged brake - 
~* increase or tuc 
- estimation of the - of ^ ^ ^ ^ via the 

pressure variables c 
^ . , -.,.HP.nti 
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Lnts in time at which 
k and K-l representing ^«^^. and T representing 
che braKe pressure . ^ In s ep 

che time differential between tient gp„ « 

215 , the absolute — of ffe Late £m a short . term sudd en 

subsequently formed and, 
drop according toi 

t least two 
nax imum velue gp„, i. ^^nt gP.. 
calculations of ^^J^ in the 
differential quotient gp« r ^ £or the b ralce 

o lower value gPo cnclu , hain ed, the 

compared to a lower ^ been stained. 

3y stem. «hen value gP. h- « brake .pressure differential 
pBrmi ssible threshold v alue for ^ ^ ^ . , 

at tbe wheel bra.es, P ^ on che e of 

specified value Ap.n... di££ere ntial quotient gp- 

system. X. tbe even guotient gp i* 

greater than gp., « step wh£ch iB typical for the 
0 compared to an upper value gp ^ ^ attained the 

system. If bhis value gp, has BBUre differential 

• •Kio threshold value tor value 
permissible thr ^ 24Q( lS se t 

Apall at the wheel brakes, 
according to the equate 

are specified on the 

„ AD 1 being two values that 
Ar . A and Apaii, 1 Tn step 230, t- 11 ^ 

t is of the braHe system tyP^ » * gp „„ is above 

tiI ^ i7 b e examined where ^« threshold value 

value gp, » 245 ' th6 at the „heel brahes is then set to 

pressure differential *P.u at t o£ ^ type of 

an upper specified value ^ 



30 
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I£ in step 250 the ascertained variable *w 
brake system. H >- n * differential of the wn 

£ rom step 200 for the chreshold value AP.u f»- 

brake8 exceed, .^-^.x^a -11-=- . £ault (sig nal 

*. a a detailed representation of the 
Figure 4 shows illassr^a o£ pigure 2) , i.e., 

fault detection in operating , - ^ inte rvention 
in the event that a "^"^Irvention by the anti-lock 
occurs, xn-p«vio^ar drlver -activated braking 

making system (MS) ^"f^^s ch e situation in a 
procedure. The flow -art g q£ pressut e 

fault detection caused by th wheel brakes of a 

differences of the brake pressures ^ ^ ^ ^ 
mot or vehicle axle. Fo ^ or the 

„ cor responding program consecut ively run-^gh 

esesuisS tor each axle. 

,00 (Figure 2) , brake-pressure 
Xn step 300, as in step 200 (Fig o££set . cor rected wheel- 

variable AP„„ is determined £r ° of the brake 

brake pressures as pressure dlHe Furth ermore, 
pressures at the wheel brak as a ^ ^ main bra ke 

s pressure signal P. ror the ^ * J ^ gp . are 

oylihder of the bra* o£ the averaged brake 
recorded as measure for the y subsequently, m 

pressure at the wheel brakes of an axl ^ £or 

P step 310, it is --tu s fc :- a speli £ ied threshold value 
30 th e admission pressure f alls ^ ^ ^ fcrakes o£ 

— thS aVe " 9 f droPS in Che form of a negative 
an axle simultaneously drops r ^ ^ step 320 , 



ctn — If this is t»« 

differential gradient. pressure 

• wi^ t-hreshold value APmss.s _ f one Q f 

permissible thresnox e APabs 0 . it o 

differential is set to specif li^ ^ threshold 
the conditions in st 
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- ■ a i is set to equal the 

df rrr r; r ~ ( - al 

^ or) . ain ed threshold value o PftB s.s pr0 gram 
exc eeds » ^ in step 340. <*«"~"^ Ue. 

F/Flg ure 1) « ed with the next pollx-S 

will be set bacK an 

for monitoring a brake 
In summary, a method and a ^^.^.^ sensor suite of a 
system, ±n^srrt«l*r vid ed in which the 

braK e system o £ a motor veh on * b asis o £ a 
£ ault detection (bio* « faeing exceeded b y a sr 9 nal„ 
differential threshold (2S0. =e in t „e braKe 

which is represented ror the ^ ^ ^ ^ In 

pr essures at the individual ^ set a s a function 

I he process, the *«~»^™ of the individual pressures 
o£ che averaged rate of rncrease ^ The £ault 

at tne wheel brakes (23* to ^ ^ ^ „ hich tate s 

detection is imple mente on the ^ ^ ^ ^ 
ch e instantaneous operating 



17 

NY01 731243 v1 



MAPKEB-UP VERSION OF THE 
SUBSTITUTE SPECIFICATION 



10 



10/50949/ 

Rec'dPCT/PTO 28 SEP 2004 



Sum m ar y 



M!® 3 „ aevice for monitoring a brake system, in 

* !U method and a device £ ^ _ ^ 

detection *io*^r « being exceed ed by a s.gnal 
di££e rential threshold ^^^e o£ the brake 
that is representative for the ^ In 

pressures at the individual «h e ^ = „ . £unction 

the process, the the in dividual pressures 

o£ che averaged ^^fj^^l^^-^rot^h-^ ■ fault 
at the wheel brakes of a model , wh ich takes 

detection is carried out on e , nto 
the instantaneous operating state 
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